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Customer No. 22,852 
Attorney Docket No. 05725. 1 01 6-00 

REMARKS 

I. STATUS OF THE CLAIMS 

Claims 21-52 are pending in this application. No amendments have been made. 

II. REJECTION OF CLAIMS 21-52 UNDER 35 U.S-C- S 112, FIRST PARAGRAPH 

The Examiner maintains her rejection of claims 21-52 under 35 U.S.C. § 1 12, 
first paragraph. The Examiner asserts that the present application "fails to describe 
specific examples of adhesive polymers that satisfy the criteria of claims 21-26." Office 
Action at 3. Specifically, the Examiner takes issue with the description in the 
specification, in which, she alleges "[t]here is no structure given to this polymer except 
for the trademark name." Id, The Examiner contends that the functional language in 
the claims is not sufficient {i.e., without further description of the polymers) and that "one 
of ordinary skill in the art could not recognize or understand the polymers that satisfy the 
requirement from the mere recitation of the function." Id, 

Applicants respectfully disagree with the Examiner, and traverse the rejection 
with respect to all claims for at least the following reasons. 

First, Applicants respectfully remind the Examiner that she "has the initial burden 
of presenting by a preponderance of evidence why a person skilled in the art would 
not recognize in an applicant's disclosure a description of the invention defined by the 
claims." M.P.E.P. § 2163 (emphasis added) (citing In re Wertheim, 541 F.2d 257, 262 
(CCPA 1977)). In the present case, the Examiner has not met her burden of proof and 
has not shown that one of ordinary skill in the art would not recognize Applicants' 
possession of the claimed invention based on the description of the polymers' 
properties. 
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Furthermore, M.P.E.P. 2163 dictates "Guidelines" for assisting Examiners in tlie 

evaluation of any patent application for compliance with the written description 

requirement of 35 U.S.C. § 1 12, first paragraph. M.P.E.P. 2163 explicitly states: 

The Guidelines do not constitute substantive 
rulemaking and thus do not have the force and effect of 
law. They are designed to assist Office personnel in 
analyzing claimed subject matter for compliance with 
substantive law. Rejections will be based upon the 
substantive law .... M.P.E.P. 2163 (emphasis added). 

Neither in the first Office Action, nor in the present final Office Action, has the 
Examiner provided any substantive legal support for her written description rejections. 

Second, as previously argued, 35 U.S.C. § 1 12, first paragraph, does riot require 
that Applicants disclose a particular structure for polymers that exhibit the properties 
recited in the claims. To satisfy the written description requirement, a specification must 
describe the claimed invention in sufficient detail that one skilled in the art can 
reasonably conclude that the inventor had "possession" of the claimed invention. See, 
e.g., Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563 (Fed. Cir. 1991). Under the law, 
"possession" may be shown in a number of ways, including by describing an actual 
reduction to practice, or by describing distinguishing identifying characteristics sufficient 
to show that the applicant was in possession of the claimed invention. See, e.g., Pfaff 
V. Wells E/ecs., /nc, 525 U.S. 55, 68 (1998). 

Thus, the detailed language of the claims themselves is sufficient to demonstrate 
to one skilled in the art that Applicants had possession of the invention when the 
application was filed. The present claims recite a cosmetic hair composition that has 
very specific properties that are understood by one skilled in the art. This is not mere 
"functional" language, as asserted by the Examiner, but rather, a listing of particular 
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physical properties of the composition. The recitation of such detail in both the 
specification and claims leaves no doubt in the mind of one skilled in the art that 
Applicants knew what they had invented and were in possession of it at the time of 
filing. Such detail is more than sufficient to meet the written description requirements of 
35 U.S.C. § 1 12, first paragraph. Therefore, the lack of a general polymeric structure in 
either the specification or claims is not sufficient to render the claims invalid under 35 
U.S.C. § 112, first paragraph. 

Moreover, possession of the invention within the meaning of 35 U.S.C. § 112, 
first paragraph, may be demonstrated by the description of an actual reduction to 
practice. M.P.E.P. § 2163(1). In this case. Applicants have described an actual 
reduction to practice of the invention in Examples 1 and 4, found on pages 1 1 and 13, 
respectively, of the originally-filed specification. The compositions described in these 
examples exhibit the properties recited in the instant claims. 

Finally, the Examiner continues to overlook the fact that the specification does 
provide structural description, despite the fact that a structural description is not 
required. The specification provides that an example of an adhesive polymer that can 
be used is "the branched sulfonic polymer AQ 1350 sold by the company Eastman." 
Specification at 4 (emphasis added). Applicants respectfully submit that the description 
"branched sulfonic polymer" indicates structure. In addition, Applicants submit herewith 
U.S. Patent No. 5,543,488 (the '488 patent), assigned on its face to Eastman Chemical 
Company. See Appendix A. Applicants respectfully point out that the '488 patent, in 
particular its Examples 2-4, describes the branched sulfonic polymer AQ 1350. 
Applicants further submit a copy of "Eastman AQ Branched Polyesters," a product 
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information brochure. See Appendix B. Applicants respectfully assert that one skilled in 
the art would have access to and understand the '488 patent, just as one skilled in the 
art would have access to the full description of AQ 1350, as with other Eastman AQ 
polymers, through the publications of Eastman itself. 

Thus, for at least the foregoing reasons, Applicants respectfully submit that the 
rejection of all claims under 35 U.S.C. § 1 12. first paragraph is in error and should be 
withdrawn. 

III. REJECTION OF CLAIM 37 UNDER 35 U.S.C. S 112, FIRST PARAGRAPH 

The Examiner rejects claim 37 under 35 U.S.C. § 112, first paragraph, for 
allegedly containing new subject matter, "which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
invention." Office Action at 4. Specifically, the Examiner contends that there is no 
support at page 10, 2"^ paragraph of the specification for the recitation of "ketones, alkyi 
acetates, and di-alkoxy substituted alkanes," in claim 37. The Examiner concludes that 
"[djescription for two specific compounds in each category [i.e., ketones, alkyI acetates, 
and di-alkoxy substituted alkanes] is not a support for the entire genus." Office Action 
at 5. Further, the Examiner rejects Applicants' previous argument that the recitation of 
at least two species can, in fact, be representative of a genus. 

Applicants continue to respectfully disagree with the Examiner and traverse for at 
least the following reasons. 

First, Applicants continue to respectfully assert that the written description 
requirement for claims to a genus may be met by the disclosure of a representative 
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number of species within that genus. M.P.E.P. § 2163.05(1). What constitutes a 
"representative number of species" within a particular genus is dependent on the types 
of compounds being claimed and their disclosed use. Id In some cases, recitation of a 
single species has been held to be an adequate description of an entire genus. See In 
re Rasmussen, 650 F.2d 1212, 21 1 UPSQ 323 (CCPA 1981); and In re Herschler, 591 
F.2d 693, 200 USPQ 71 1 (CCPA 1979). Furthemnore, Applicants respectfully submit 
that the Examiner is not recognizing that the specification paragraph in question uses 
language that is clearly permissive to describe the organic solvents that may be used. 

Second, proper written description support does not require the language of the 
claim to be set forth "in haec verba" in the specification. In re Wright, 866 F.2d 422, 425 
(Fed. Cir. 1989). The Examiner is improperly looking to the scope of the phrase of the 
specification, rather than considering whether the disclosure of the specification 
supports claim 37. As Applicants have previously argued, with respect to organic 
solvents, the recitation of at least two species contained within each genus, combined 
with the permissive language of the description, provides plenty of support for one of 
ordinary skill in the art to recognize that the inventors had possession of the claimed 
subject matter. 

Therefore, for at least the foregoing reasons. Applicants respectfully submit that 
the rejection of claim 37 under 35 U.S.C. § 1 12, first paragraph is improper and should 
be withdrawn. 
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IV. REJECTION OF CLAIMS 21-38 AND 42 UNDER 35 U.S.C. S 102(B) 

The Examiner rejects claims 21-38 and 42 under 35 U.S.C. § 102(b) as 

anticipated in view of U.S. Pat. No. 5,053, 221 to Robertson et a! ("Robertson"). In 

particular, tlie Examiner states: 

See col.2, lines 30-45 for the beads which read on the 
claimed particles. There is overlap of concentration and 
particle size. See the paragraph bridging col.s 3-4 for the 
adhesive polymer and see col.4, lines 18 et seq and coL5. 
lines 1-60 for the AO polymers. The polymer disclosed in 
the patent reads on the claimed adhesive polymer. See the 
examples for ethanol which read on the solvent, see col5, 
lines 60 et seq and col.6 for the additives. 

Office Action at 6. 

Applicants respectfully disagree with the Examiner traverse the rejection for at 
• least the following reasons. 

A claim is anticipated under 35 U.S.C. § 102(b) only if each and every element 
as set forth in the claim is found in a single reference. See Verdegaal Bros. v. Union Oil 
Co, of California, 814 F.2d 628, 631 (Fed. Cir. 1987) and M.P.E.P. § 2131. 
Furthermore, the identical invention must be set forth in as complete detail as it appears 
in the claim. See Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236 (Fed. Cir. 
1989) and M.P.E.P. § 2131. Robertson cannot be said to anticipate the present 
invention because it does not disclose each and every element of the present claims. 

First, Robertson does not disclose the presently claimed particles of the 
invention. Roberston discloses and requires "an effective amount of microsphere 
particles selected from . . . silica microspheres (beads), polymethylmethacrylate 
microspheres (beads), and combinations thereof." Robertson at col. 1, lines 54-57. 
Thus, Robertson only discloses spherical particles, whereas the solid particles of the 
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presently claimed invention are flakes, platelets, leaflets, fibrils and powders, i.e., flat 
particles. See, e.g., claim 27. 

Moreover, Robertson does not anticipate the instant claims because there is no 
teaching or disclosure that the disclosed compositions in Robertson would exhibit the 
claimed detachment profile. The Examiner attempts to make an inherency argument by 
stating that "[t]he office is not equipped to manufacture the composition and then drying 
the composition so that it satisfies the functional criteria of claims 21-26. Therefore the 
claims are anticipated, absence of the contrary." Office Action at 6. However, such a 
statement by the Examiner does not qualify as a proper inherency argument under 
M.P.E.P. § 21 12. ("Examiner must provide rationale or evidence tending to show 
inherency"). "Inherency . . . may not be established by probabilities or possibilities. The 
mere fact that a certain thing may result from a given set of circumstances is not 
sufficient.'" In re Roberson, 169 F.3d 743, 745 (Fed. Cir. 1999) (citations omitted). 

The Examiner's rejection of the present claims as anticipated is improper in light 
of the facts at hand. There is no evidence that the AQ polymers disclosed in Robertson 
- AQ29, AQ38, and AQ55 - would provide the instantly claimed detachment profiles, 
especially since these AQ polymers have Tg values (29X, 38X, and 55°C, 
respectively) much larger than those of AQ 1350 (Tg = 0°C). Additionally, AQ29, AQ38, 
and AQ55 all have hydroxyl numbers of less than 10, whereas AQ 1350 has a hydroxyl 
number of 28. To demonstrate the differences between the polymers of Robertson, and 
those of the presently claimed invention, Applicants also submit the following two 
product brochures from Eastman Chemicals: "Eastman AQ Polymers" and "Eastman 
AQ 55S and Eastman AQ 38S." See Appendix C and D. 
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It is clear that the presently claimed polymers would not include those disclosed 
in Robertson, and thus there is no support for the Examiner's anticipation rejection. 
There is simply no evidence that the AQ polymers cited in Robertson do or would lead 
to compositions with the presently claimed detachment profile. 

Therefore, for at least the foregoing reasons, Applicants respectfully submit that 
the rejection of claims 21-38 and 42 under 35 U.S.C. § 102(b) is improper and should 
be withdrawn. 

V. CONCLUSION 

In view of the foregoing amendments and remarks. Applicant respectfully 
requests the reconsideration and reexamination of this application and the timely 
allowance of the pending claims. 

Please grant any extensions of time required to enter this response and charge 
any additional required fees to our deposit account 06-0916. 



ENCLOSURES: 

Appendix A: U.S. Patent No. 5,543,488 
Appendix B: Eastman AQ Branched Polyesters 
Appendix C: Eastman AQ Polymers 
Appendix D: Eastman AQ 55S and Eastman AQ 38S 



Respectfully submitted, 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, LLP. 



Dated: June 9, 2004 




Thalia V. Warnement 
Reg. No. 39,064 



Eastmrnti AQ Braiacked Polyesters 

New Hot-Melt Adhesive Raw Materials 
That Are Water-Dispersible 



Eastman AQ branched sulfopolyesters are 
unique hotmelt adhesive raw materials that 
are water-dispersible and are useful as base 
or modifying polymers in hot-melt applications.. 
Recycling processes increasingty require stib- 
strates to be bonded with hot-melt adhesives 
that will separate readily in an aqueous envi- 
ronment. Polyolefin-based adhesives, especially 
polyethylene and amorphous polypropylene 
systems, are separable only by physical means 
due to their low densities compared to water. 

There is also a need for hot-melt adhesives 
that will disperse in an aqueous environment 
Eastman Chemical Company's proprietary 
sulfopolyesters are water-dispersible and 
* applicable to a variety of appHcations, including 
packaging and nonwovens. The primary feature 
of Eastman AQ branched polyesters is their 



dispersibility in water, coupled with inherent 
nondispersibilily in ionic (saline) solutions, 
while TttfiintainiTig good adheslve performance 
chsotidberistics. These amorphous copolyesters 
are thermoplastic, rather than thermosetting, 
and are, therefore, remeltable, which results in 
their utility for heat-sealable substrate bonding. 
Eastman's commercial product line offers 
adhesive formulators a range of melt viscosities 
from 4,500-400,000 cP. Eastman AQ branched 
polyesters are compatible with a variety of 
hydrophobic polar ingredients, such as tacldfiers, 
resins, extending oils, and plasticizers,.for 
formulating water-dispersible adhesives. These 
jSnished adhesives are then rendered water- 
dispersible by the efficacy of the sulfopolyester 
as a surfactant. 



Key Benefits 

■ Easilyformulated with a variety of tackifiers, 
waxes, and plastidzers to meet customer needs 

■ 100% water-dispersiblei 

■ Repulpable under neutral and alkaline conditions 
Wide range of viscosities 

■ Compatibility with polar ingredients 

■ Regulated by FDA at 21 CFR 175.105 for use in 
food-packaging adhesives 

■ Excellent adhesion to polyolefin substrates 

■ Nonirritant 

■ Nondispersible in ionic solutions • 

■ Commercially available 

■ On TSCA inventory 
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EASTMAN AQ® POLYMERS 
Properties and Applications 
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INTRODUCTION ^ . 

EASTMAN AQ polymers are well suited for a variety of applications, including adhesion, bonding, 
dispersion, coating, priming, and flocculating. 

EASTMAN AO polymers are relatively high molecular weight, amorphous polyesters that disperse 
directly in water without the assistance of organic cosolvents, surfactants, or amines. This water- 
dispersibility is attributable, in large part, to the presence of ionic substituents attached to the poly- 
mer chain, as illustrated below. Some of the aromatic dicarboxylic acid units in EASTMAN AQ 
polymer chains have sodiosulfo (SOiNa +) substituents; although only two are shown in the sim- 
plified structure below, on the average, there are five to eight ionic sodiosulfo substituents per 
molecule. 

HO— G— A— G— A— G-A— G— A— G— A— G— OH 

I I 

SOaNa* SOaNa* 

A » an aromatic dicarboxylic acid moiety 
G = an aliphatic or cycloaliphatic glycol residue 
- OH = hydroxy end groups 

EASTMAN AO polymer types differ chiefly in glass transition temperature (Tg) or softening point. 
The "dry" Tg of each polymer is indicated by its numerical designation. For example, the dry Tg 
of EASTMAN AQ 29 polymer is 29*'C- The "S" or "D" which follows the Tg refers to the solid 
or dispersed form of the polymer, both of which are available commercially. 



EASTMAN AQ Polymers: 

• Are amorphous, thermoplastic polyesters 

• Adhere well to a variety of substrates 
« Provide heat sealable bonding 

• Provide fast setting speeds 

• Are inherently dispersible in water 

• Will disperse certain hydrophobic materials (organic liquids, oils, tackifieirs 
and waxes) in water and dissolve certain water-insoluble organics 

• Are miscible with many waterborne polymer emulsions and latexes 

• Form hard, clear films without need for solvents 
« Are safe, easy to handle, and easy to clean up 

• Are supplied and serviced by EASTMAN 



TYPICAL PROPERTIES OF EASTMAN AQ® POLYMERS" 
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NOTE: Tests conducted at an independent laboratory indicate that these polymers are not 
readily biodegradable. BOD test results depend on many variables. Bipdegradability of 
Individual organic compounds depends to a large extent upon the individual wastewater 
treatment system biological community. Thus, individual testing of specific waste 
streams would be needed to obtain biodegradabillty data applicable to specific situations. 



Dispersions of EASTMAN AQ Polymers are: 

• Solvent-free 

• Surfactant-free 

• Freeze-thaw stable® 

• Water-reducible 

• Viscosity-adjustable with thickeners 

• Compatible with nonionics and anionics 

• Incompatible with cationlcs 

^Can be readily regenerated if frozen. 



APPLICATIONS 

WATERBORNE ADHESIVES 



Cold-Glue Bonding 



EASTMAN AQ"^ 29 polymer and, to a lesser extent, EASTMAN AQ 38 and EASTMAN AQ 55 poly- 
mers exhibit good adhesion to a numl>er of important substrates, such as PET plastics, metals, 
wood and glass. EASTMAN AQ polymers are well suited for liquid adhesive or cold-glue bonding 
applications that do not require a high degree of water or moisture resistance. 

EASTMAN AQ 29 Polymer Adhesion to Various Substrates* 
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When EASTMAN AQ polymers are used in cold-glue bonding, at least one of the substrates must 
be water-absorptive. If this condition is met, EASTMAN AQ polymers will produce substrate-tearing 
bonds with many substrate pairs. The following are examples of substrate pairs bonded with 
EASTMAN AQ 29D polymer (30% solids) that resulted in substrate, rather than adhesive, failure. 



Bonded Pairs Resulting in Substrate Failure 



Substrate 1 

Cardboard 
Carton Stock 
Cellophane 
OPET^ Film 
Kraft Paper 
Rag Bond Paper 



Substrate 2 

Cardboard 
Carton Stock 
Carton Stock 
Copier Paper 
Glass 
Glass 



Substrate 1 

Aluminum Foil 
Kraft Paper 
Kraft Paper 
Kraft Paper 
Kraft Paper 



Substrate 2 

Wallboard 
Cold-rolled Steel 
Styrofoam 
Particle Board 
Polyurethane Foam 



^Oriented Polyethylene Tereph^late 

EASTMAN AO polymer dispersions lose water rapidly on absorptive substrates, allowing surpris- 
ingly fast setting speeds. For instance, in bonding kraft paper to rag bond paper, the setting speed 
for EASTMAN AQ 29D polymer, at 30% solids, is in the 9- to 12-second range, as measured by 
TAPPI Method UM 646. This is in the same time range as a conventional vinyl acetate/ethylene 
(VAE) copolymer emulsion at 56% solids. 




Wood Bonding 



Even though EASTMAN AO® polymers exhibit good adhesion to hard and soft woods, none of 
the EASTMAN AO polymers alone forms strong, fiber-tearing wood bonds. For bonds conditioned 
at 50% relative humidity, EASTMAN AO 29 polymer is too flexible and EASTMAN AO 55 polymer 
is too brittle to produce fiber tear. However, blends of EASTMAN AO 29 and EASTMAN AQ 55 
polymers form stronger bonds than either one alone, or EASTMAN AQ 38 polymer alone. This 
blend produces slight-to-moderate fiber tear on hard maple wood in the lap shear test 
(ASTM D-1002). Maximum bond strength is achieved at about a 50:50 blend level. 

Effect of EASTMAN AQ 29 and EASTMAN AQ 55 Polymer Blend Ratios on 
(Hard Maple) Wood Bond Strength at 50% Relative Humidity 




Still stronger bonds with deeper fiber tear are obtained by adding a polyvinyl acetate (PVAc) latex 
to the 50:50 blend of EASTMAN AQ 2SD and EASTMAN AO 55D polymers. This addition imparts 
good working properties to the adhesive, including fast wood wet-out, easy bond alignment, low 
buildup on sanding belts, and easy cleanup. 

Suggested Starting Formulation for Wood Adhesives 
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HEAT-SEALING ADHESIVES 



Paper Bonding 

The thermoplastic nature of EASTMAN AO® polymers enables them to be used as heat-sealing 
adhesivesfor some important substrates. EASTMAN AO polymers produce paper-tearing bonds 
at relatively low temperatures, as shown below. Minimum bonding temperature increases, pre- 
dictably, as Tg and melt viscosity increase. 

Minimum Heat Seaiing Temperalure [^C (•F)] 
of EASTMAN AQ Polymers^ 

EASTMANAQ2ai : 79 (175) 



Aluminum and OPET Bonding 



Temperatures well above the minimum paper bonding temperatures are required to bond alumi- 
num foil and OPET (oriented polyethylene terephthalate) film to themselves or to each other. For 
sealing with EASTMAN AQ 29 polymer, the best results have been obtained in the 1 49^-1 63''C 
(300*^-325°F) range. Higher temperatures are required to bond with EASTMAN AQ 38 and 
EASTMAN AQ 56 polymers. In practice, higher machine temperatures and much shorter contact 
times will probably achieve the same result as lower machine temperatures and longer contact 
times. 

Peel Strength of Bonds Formed by Heat Sealing with EASTMAN AQ 29 Polymer^ 

film Thlckni^ Strength, p/in; 

Substrate No. 1 Substrate No. 2 

Coated OPET .-y Coated OPET 
Coated OPET . ■ Coated OPET 
Coated OPET Uncpa^^^ 

Coated Alurriinum Coated Aluminum 
Coated Alurhihum Uhcoated Alun^ihum 

Coated OPET Uncoated Aluminum 

Coated Aluminum Uhcoated OPET 

^Approxhnate a<»fe5h/3 T^Peef S^ uskig Test Methcfd AS7M 0-757^72 antf ^nl/zie/ Weef Sealer, Modet 12ASL, 

Stronger bonds can be obtained by precoating both substrates with a thin film of EASTMAN AQ 29 
polymer. When precoating only one substrate, applying EASTMAN AQ 29 polymer to the OPET 
substrate will produce stronger bonds than if the adhesive precoat is applied to the other substrate. 
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DISSOLUTION AND DISPERSION OF HYDROPHOBIC MATERIALS 



EASTMAN AQ^ polymers have the capacity to dissolve or disperse many water-insoluble, hydropho- 
bic materials in water. This property is especially useful in applications in which the exclusion 
of solvents and conventional surfactants is desirable, such as preparing water-based adhesives, 
coatings, emulsions, and primers. EASTMAN AO polymers can be used to disperse (or in some 
cases to solubilize) hydrophobic organic materials in water. 



Dissolution 



Many organic compounds of low water solubility are miscible (soluble) to a degree in 
EASTMAN AO polymer dispersions. For example, 10 parts of toluene will dissolve^ in 100 parts 
of EASTMAN AO 550 polymer with only moderate agitation. There are, of course, limits to the 
amount of a given organic material that can be absorbed by an EASTMAN AO polymer dispersion. 
The limit for toluene appears to be about 20 parts per 100 parts of EASTMAN AO 55D polymer. 
At this level of toluene, the EASTMAN AO polymer dispersion becomes cloudy and highly viscous. 
Some materials, such as chlorobenzene, cause ihe EASTMAN AO polymer dispersion to gel at 
higher organic levels. 

^The term dissolve is used here to indicete that the organic phase is absori:>ed by the aqueous EASTMAN AO polymer 
dispersion with tittle or no change in the appearance of the dispersion. 




In dispersions of EASTMAN AO 55 polymer, aliphatic and cycloaliphatic hydrocarbons are immis- 
cible; aromatic hydrocarbons are generally miscible or partially miscible. However, if the aliphatic 
fraction of the molecule is too high, as with diisopropyl benzene, the aromatic hydrocarbon is 
immiscible. 



Dispersion 

Certain hydrophobic materials that are not miscible in EASTMAN AO® polymer dispersions can 
be incorporated by using a high-shear mixer such as a Kady mill or homogenizer. High loadings 
(up to 100 parts hydrophobe:1 part EASTMAN AO polymer solids, in some cases) of the hydro- 
phobe can be achieved; however, these dispersions may show some separation after a few days. 

In general, 80 parts of oil or 10 to 15 parts of wax can be dispersed by one part of 
EASTMAN * AO polymer at 50% total solids. In some instances, ratios as high as 100:1 (hydro- 
phobe:£>*Sr/W>\A/ AO polymer) have been achieved. Once formed, dispersions of hydrophobe: 
EASTMAN AO polymer are water-reducible. They are also miscible with many latex adhesive 
products, thus providing a convenient means for introducing plasticizers, tackifiers. and other water- 
immiscible materials into latex systems without additional surfactants. 

Hydrophobes that are liquid at room temperature, such as silicone oil, can be incorporated, with 
high-shear mixing, directly into EASTMAN AO polymer dispersions; solids that melt at a low tem- 
perature, such as paraffin, can be incorporated, again with high-shear mixing, by pouring molten 
material into EASTMAN AO polymer dispersions heated to about 80**C (176**F). 

All three EASTMAN AO polymers exhibit the capacity to disperse hydrophobes to some degree; 
however, EASTMAN AO 55 polymer is generally a more effective dispersing agent than either 
EASTMAN AO 29 or EASTMAN AO 38 polymer. 

Procedures for dispersing hydrophobes are found in the Procedures Section. 



ENCAPSULATION 



Certain naturally occurring oils and fragrances are also miscible with EASTMAN AQ polymer dis- 
persions. This feature can be used to good advantage to encapsulate fragrances, disinfectants, 
fungicides, and insect repellents in EASTMAN AQ polymer films and powders for slow release. 
Pine oil, lemon oil, citronella oil and Aramis Fragrance No. K-1 167 are examples of materials that 
have been successfully encapsulated in EASTMAN AO polymer films (cast or sprayed) and pow- 
ders (freeze dried or spray dried). 



Other Potential Applications: 

• Base for household adhesives 

• Dispersant for pigments and water-insoluble dyes 

• Primer or tie-coat for wood finishes 

• Primer for PET film coatings 

• Temporary, water-removable protective coatings for 
metal, plastic, wood, and glass 

• Flocculating agent for wastewater sedimentation 

• Oust suppressant 



CHARACTERISTICS 



GLASS TRANSITION TEMPERATURES _ 

The glass transition temperatures (Tg) of EASTMAN AQ^ polymers range from approximately 29"»G 
to 55'C. To is determined largely by the choice of glycols used to make the polymer. 

MOISTURE REGAIN ■ 

Because of their ionic nature and the presence of hydrophilic glycols, ^STM>^N /IQ polyrners 
absorb considerable moisture from ambient air. Moisture regain lowers the Tg of EAi>iMAN au 
polymers. 



Effect of Moisture Regain on Tg of EASTMAN AQ 29 Polymer" 




§^:-M^&^-^W00;H &P€M- Wi::- ^' 

Moisture uptake also affects the tensile properties of EASTMAN AQ polymers in a predictable way: 
as moisture content increases, tensile breaking strength and initial modulus decrease, and elon- 
gation at break increases. 

Effect of Moisture Regain or» Tensile Properties 
of EASTMAN AQ 29 Polymer 

Relative. Humidity 

Property ^ : 

Breaking strength, psi 1500 380 

^ Iriltlail modulus;; lO^^^P^^^^^^ 60 1-^ 

\ Boiigifittdn ar^b^^^ 460 9p0 



MORPHOLOGY __ ■ 

EASTMAN AQ polymers are thermoplastic and amorphous; they show no detectable crystal melt- 
ing by differential scanning calorimetry. 



END GROUPS 



Most of the end groups of EASTMAN AQ polymer chains are hydroxy groups. Although hydroxyl 
numbers are fairly low, typically less than 10. the potential for cross-linking reactions still exis s. 
such as reaction with melamine/formaldehyde resins, and for chain extension with, »o^example 
dilsocyanates. The carboxyl ( - COOH) content of the EASTMAN AQ polymers is low but detect- 
able: acid numbers are typically less than two. 



MELT VISCOSITIES 



The melt viscosities of EASTMAN AQ^ polymers are much higher than those of common hot-meft 
adhesives such as polyolefin and EVA (ethylene/vinyl acetate copolymer). These high melt vis- 
cosities, along with the sensitivity of polyesters to hydrolytic breakdown at elevated temperatures, 
preclude the use of EASTMAN AQ polymers in conventional hot-melt adhesive applicators and 
reservoirs. However, thin films and powders can be melted for a few seconds — long enough 
to form a bond ^ without significant degradation. 



SOLUBILITY 



EASTMAN AQ polymers (100% solids) are soluble^ in certain solvents and solvent mixtures at 
room temperature. 



Sotininl 

Esters 
Ethyl Acetate 
Methyl Acetate 

fKM^lMf* FM Ac«^tf 
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Alcphols 
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AQUEOUS DISPERSIONS OF EASTMAN AO® POLYMERS 



VISCOSITY OF PURE POLYMER DISPERSIONS — 

Pellets of EASTMAN AO polymers disperse directly in hot, soft water without the assistance of 
cosoteSte! surfactants, neutralizing amines, or neutralizing alkalies. Only moderate agital.on is 
needed - iust enough to keep the pellets in motion. Complete dispersion is usually achieved in 
20 to 30 minutes. Dispersions of 300/b solids (nonvolatile matter) or less are very low m viscosrty 
«50 cP\ As the solids level increases above 30%, the dispersion viscosity increases rapidly. Forty 
Scent sondste near the maximum level that can be achieved for A^^^'t^O 29 K;"!^ 
Epts to disperse beyond 40o^ solids result in gels..£ASTMAW AO 38 and EASTMAN AO 55 
polymers behave similarly but have somewhat lower maximum levels. 

Viscosity as a Function of Dispersed Solids for 
EASTMAN AQ 29 Polymer 

SnooMto/tfVlscoshy, cP 
(Model BVT, SO rpm) 
i,000r 



100 



10 



10 



Oisp^rsed Soiids, <M>' 



40 



SO 



Soft or demineralized water (total hardness less than 20 ppm) should be used in combination with 
a^d to SSse, EASTMAN AO polymers. Hard water ions (Ca*^ Mg*^. Fe*3. etc.) v.,1 retard the 
Sol^^n rite of EASTMAN AO polymers in water and. if present in sufficient concentratior| will 
ScTopaiue and even unstable dispersions. High concentrations of electrolytes shouW be 
aloWed; e«n monovalent electrolytes such as sodium chlorine can cause coagulation or gelling 
of EASTMAN AQ polymer dispersions. 



Z^rS!^^ - those listed .elow. 

Thickeners lor EASTMAN AO Polymer Dispersions 
ir«?.i — Rohm and Haas Company 
Ketean S Xanthan Gum - Keico 

Starch and Modified Starches M-nhnia — Air Products 

V/no/ 540 Partially-Hydrolyzed Polyvinyl Alcohol wr rroou 

The viscosity of EASTMAN AO 29D polymer (30-^ soUds) is shown below as a f^^^^^^^ 

lCS-1 concentration. 

Viscosity of EASTMAN AO 29D PoW-Tier Thickened with 
4c^rsonCS.1 and Dilute Ammonium Hydrox.de to pH 8 

Viscosity, cP 




FILM FORMING. PLASTICIZATiON, AND CROSS-LINKING 

EASTMAN AO p6\ymers in v^ammir mBk^^S^^ redispersibility of 

and spray nozzles relatively eSyTn^qTc^ ^ ^ application wheels 

l^^^'Ss^TXy^^^^^^^^^ Of EASr^AA. A029 

ooheren\n\msofEASTMANAo£ZhLTr^^^ ^ f temperature. To obtain 

on dry weigh,) of a plaSr is helpKr^^^^^^^ T P"'^'^'^ "^-^'^ 



Examples of Curable EASTMAN AQ Polymer Formulations 

Total Parts 



3:1* 5i1« 



EASTMAN AQ 29D Polymer (30% solids) 72 0 fth n 

pyme/ 303. Resin (100% solids) 72 40 

/gepa/ CG 977 Noniorilc Stabilizer (70% solids) 1.7 1*7 

Add Water to 30% solids ig ^ 

•flrtto of EASTMAN AO poV/ner ID Cfoss^lkfriff resm fso//cto basis). 



13.5 



Slr^^^SinS ? °' £^S7-W/»/V AO polymer films increases as T„ increases. Films of 
SiXio S ^°'r^' '^"'^^ ''^"^ •en'Perature in a ma'tter of a few minSes' 

EASTMA/V AO 55 polymer films, on the other hand, swell in water at room temperature but do 

fTm to a 'W^dt" conS^n^l'" '^^^'^^N AQ poiyrner film can be increaseS S bLking tSe 
cn^h ..^ . condition or by rubbing the surface with a solution of a polyvalent metal saH 
such as dilute aluminum sulfate solution. poiyvaieni meiai san. 



EFFECT OF pH ON DISPERSION STABILITY 

Dispersions of EASTMAN AO® noiw " 

EFFECT OF SOLVENTS ON DISPERSING STABILITY 

Many organic solvents, even those havmn r™. ' ~~ " ■ 

Effect of Sohferits on Dispersion Stability 



Solvent^ 

Acetone 
Ethyl Acetate 
Ethyl Alcohol 
Methyl Ethyl Ketone 
'■Propyl Alcohol 

M>1-Trlchloroethane 
Toluene 



Initial 


Ywcoeny, 
7 days 


30 daya 






VlaqMlty, cP^ 




Condition^ 


Initial 


Tday? 


;3£d^,. 


CbndKlon^ 


31 


31 


di 


M 


29 


2^ 


• .29.' - 


M 


56 


56 


62 


M 


59 


61 


49 


M 


33 


32 


32 


M 


31 


32 


32 


M 


41 


43 


42 


M 


35 


36 


35 


M 


35 


36 


35 


M 


31 


32 


32 


M 


44 


40 


42 


S 


58 


55 


50 


M 


49 


46 


46 


M 


140 


94 


80 


M 



Vo^ . ~ AO ^ or EASTMAN AO SSO ^ 



mixer 



COMPATIBILITY- OF DISPERSIONS 
UtexesandEmulsto^ 



pot^Y^BandEmulstonsj „oir and nonionic polymer latexes 



Alrftex 400 

AWtex 405 

Airttex 416 

Airftex 4514 

Duracet HT-2 
Duracet 110 
Flexcryl 1625 
Flexciyl 1685 
flexbond 150 
NacrWte X4280 
Neocryl A-5144 
Neorez B-9431 
flesyn 26-1025 
Vmac XX-230 
W/tcoiK)n</ W-260 



Type _ 

VAE 
VAE 

VAE-COOH 

Co-VC! 

PVAc 

PVAC 

Acrylic 

Acrylic 

PVAc 

Acrylic 

Acrylic 

Urethane 

PVAc 

PVAc 

Urethane 



Solids, 




% 


Initial 


55 


84 


55 


31 


55 


48 


45 




38 


322 


55 


72 


69 




55 


28 


55 


33 


51 


34 


37 


23 


35 


50 


55 


78 


55 


251 


35 


38 



24 Hr 



7 Day 


28 Pay 


106 


117 


43 


37 


57 


56 


328 


328 


77 


73 


34 


33 


32 


30 


30 


31 


19 


19 


46 


43 


79 


76 


261 


264 


29 


26 



Stable 

Stable 

Stable 

Unstable 

Stable 

Stable 

Unstable 

Stable 

Stable 

Stable 

Stable 

Stable 

Stable 

Stable 

Stable 



a weiahts of EASTMAN AQ iiyu p^n^ \ 

KS^Sco^^^ «Polvmers« 



Airflex 400 

AirfTex 405 

A/rf/BX 416 

A/fftex 4514 
OxirBceX HT-2 
Dumcet 110 
F\BXCiyi 1625 
Flexcryl 1685 
Flexbond 150 
Nacrylic X4280 
Neocryt A-5144 
Neorez R-9431 
Resyn 25-1025 
Vinec XX-230 
W/fcobontf W-260 



Polymer 
Type 

VAE 
VAE 

VAE-COOH 

Co-VCI 

PVAc 

PVAC 

Acrylic 

Acrylic 

PVAc 

Acrylic 

Acrylic 

Urethane 

PVAc 

PVAc 

Urethane 



Solids, 






Initial 


55 


139 


55 


33 


55 


48 


45 


240 


38 


920 


55 


80 


69 


492 


55 


36 


55 


33 


51 


36 


37 


23 


35 


48 


55 


115 


55 


472 


35 


28 



Viscoslty^cP 
24 Hr 7 Pay 



156 


162 


38 


39 


48 


48 


912 


990 


83 


73 


40 


56 


31 


30 


36 


35 


21 


17 


45 


44 


171*^ 


125^ 


485 


530 


24 


23 



Stable 
Stable 
Stable 
Unstable 
Stable 
Stable 
Unstable 

Stable 

Stable 

Stable 

Stable 

Stable 

Separation 

Stable 
Stable 



aHQi;a^we/g/itecrfEASTMANAa55upw«M*-— - 



Fillers 



Filler 



Antimony Oxide 

BerytBS No. 22 
(BaS04) 

Hydrated Alumina 
RH-730 

Kadox 515 (2nO) 

Sytold 83 Silica 

7?-Piy/e R-900 
(Ti02) 

l^/t/ng No. 9 
(CaCoa) 

No. 9 

No. 9 

No. 9 



Compatibility of Fillers with EASTMAN AQ Polymers 

E^TMANAQ 29D _ _£4ST**4 W A0 55D 



Loading phr 
(Dry Baala)* 

50 



50 

50 
50 
17 

50 

25 
50. 
75 
100 



Vlacosfty. cP tpHfi 



Vlacbslty, CP (pH)*> 



JnjtlaL J_Dgr _7Paif i Mo jnllW jj^ 

35(6.0) 35(6.0) 36(6.1) 35(6^) « _ _ _ 

16(6.2) 17(6.4) 17(6.8) 16(6.7) - _ _ _ 

41(6.7) 41(6.6) 41(6.9) 40(6.7) _ _ _ 

37(7.6) 36(7.3) 36(7.4) 34(7.2) - _ _ 

51 (4.5) 80(4.6) 116(4.9) 68(5.0) - _ _ _ 

34(6.9) 34(6.9) 33(7.0) 32(6.9) 34(5.7) - 35(6.1) - 



30(8.2) - 36(8.3) — 
28(7.8) 32(7.8) 36(7.9) 33(7.3) 



33(8.1) 
35 (8.2) 



39 (6.2) 
38 (8.3) 



27(7.2) 
29(7.4) 
32(7.4) 
33(7.5) 



28(7.7) 
30(7.7) 
33(7.8) 
35(7.8) 



^p/)r - parts ///terpe/ 700 parts EASTMAN AO boJW 
"VaA/e //} parentheses is pH. - 



PROCEDURES 

I. Dispersing Hydrophobes ir, EASTMAN AOF> Polymers 

Example A- Disperse a low-melting paraffin wax in £>AS7M^A/ AQ 55D polymer 
Example a. uisp ^ ^^^smAN AQ polymer (60o^ solids) 

Step 2 ,„asepa,,»con»ine,.me«280pamo.SW*.ax100para»b,«a«ns«u,60..72.C 

after addition of the molten wax is complete. .... 
Note: The mixing vessel should be kept closed during Steps 3 and 4 to m.n,m.ze loss 
of water by evaporalion. 

Z S Tum «,e ^..e, OFF and .-a^ler ^ «ax dispa,»ton .o a c»sad container ,o, s,«a^. 



Summary 



total ■ SoHds 

2CI-' 



:r;^()t|||j?S;=i^ 



j3Q& 



all exposed skin areas. 



Example B: Disperse a high-melting aliphatic hydrocarbon tackifier in EASTMAN AQ» 55D 
polymer 

5:1 tacmer/EASTMAN AO polymer (55% solids) 

Step 1 Mix 200 parts of EASTMAN AQ 55D polymer (28% solids) and 1 31 parts of demineral- 
ized water Heat the mixture to about 90'C (194«F) and pour into a preheated high-shear 
mixer such as a Kady mill, homogenizer, or Ititchen blender. 

Step 2 In a separate container, melt 280 parts of EASTOTAC'* hydrocarbon resin H-130 tacki- 
fier by heating it to 1 BOM 90»C (356»-374"»F). 

Step 3 Turn the high-shear mixer ON and slowly add. in portions, the molten tackifier to the hot 
highly sheared aqueous mixture (from Step 1). Continue high-shear mixing for 20 minutes 
after addition of the molten wax is complete. 

Note: The mixing vessel should be kept closed during Steps 3 and 4 to minimize loss 
of water by evaporation. 

Step 4 Reduce the stirring rate to a low level and aUow the dispersion to cool to room temperature. 

Step 5 Turn the mixer OFF and transfer the tackifier dispersion to a closed container for storage. 

Summary 




after addition of the oil is complete. 

'^^JSS^^^^m 2 ta» ^ o. «»r by evapo-ahon. 

Step 3 Rsduca «,e mixe- spe«. .o . low and alkm th. disparelon to cool to rooo, 

perature. 

step 4 Turn the mixer OFF and transfer the oil dispersion to a closed container for storage. 



Summary 




Caution 

skin areas 



II. Dispersing Pellets of EASTMAN AQ* Polymer in Water 

Example: Prepare 190 liters (50 U.S. gallor,s) of 300A solids EASTMAN AO polymer dispersior, 



Step 1 Draw 133 liters (35 U.S. gallons) of soft water (less than 20 ppm total hardness) into a 
ank or vesse equipped with an agitator. The tank drain should be covered wrth a sSeen 

yarned m the temperature ranges shown below as pellets of EASTMAN AO polymer are 

EASTMAN AO 29S Polymer ys^-SS^C (leT'-ISS'-F) 

£ASrM>A/V ^0 38S Polymer QO^-SSOC (194"-203»F) 

£i4Sr/lMA/ 40 55S Polymer SSO-SOOC (185«»-194<>F) 

Step 2 Start the agitator. Slowly sift 57 kilograms (125 pounds) of pellets of EASTMAN AQ poly- 

mer mto the water: If the pellets are added too quickly, lumping may occur Agrtafe at 

a rate sufficient to maintain the pellets in suspension 

Step 3 Continue heating in the appropriate temperature range with good agitation until all the 
as n?ed'S ^"'"'"^ ^° '° '^'^^'^^ evaJoXn lis^ 

Step 4 Cool the dispersion to below 40^C (104^F). 
Step 5 Filter before use. 



Ill Ion Exchange of EASTMAN AQf^ Polymers 
Por certain app..a«onssuchasc^^^^^^^^ 

to convert "°'"ltor^"S^ST^^^^^^ 'T''"" 

as the ammonium salt form. ^^TMAN-AO p^^^^ procedure outlined below. Attempts to ion 

chromatography column. 

Example: Convert EASTMAN AO 29D polymer (Na*) to EASTMAN AQ 29D polymer (NHj) 
Step 1 Load ion exchange column with a strong-acid cation exchange resin such as AmterBe 
IB 120 Plus (Na+) in water. _ ^ 

S„p 3 flush column o, excess (NH*SO, at least lour IHK. volumes d '^"^•^^'^^ 

EASTMAN AO 29D polymer (NHS). 

step e Mo„«or the Na- Ion concent««o,. ^^^^^^^^^^^ ^S'to rcSfa^a^l'. 

' mll««« mete.. When ihe Na» " '^^ ^» the column How. T««cally, 

•^^s?M;;rirsr;?NS.ratSr^ 

and contain less than 20 ppm Na+. 
Step 6 Flush the column with at least four bed volumes of demineralized water. 
Step 7 To continue Ion exchange with the same resin bed. repeat Steps 2-5. 



Ion Exchange Process Diagram 



PRODUCT 




RAW MATERIAL SUPPLIERS 



PRODUCT 



SUPPLIER 

Eastman Chemical Products, Inc. 
Eastman Chemical Products, Inc. 
Eastman Chemical Products. Inc. 
Eastman Chemical Products. Inc. 
Eastman Chemical Products. Inc. 
Eastman Chemical Products. Inc. 
Eastman Chemical Products. Inc. 



EASTMAN AO® Polymers 
EASTOTAC^** Hydrocarbon Resins 
EKTAPRO® EEP Solvent 
EKTASOLVE® EB Acetate 
EKTASOLVE Solvents 
KODAR^ PETG Film 
TEXANOL® Ester Alcohol 

Acrysol ICS-1 Acrylic Thickener 
Airflex Polymers 
A/nterWe IR 120 Plus Resin 
Aramis Fragrance No. K-1167 
Bao^es No. 22 Barium Sulfate 
Cab-O-S// M5 Colloidal Silica 
Cyme/ 303 Resin 
Dow Corning 200 Silicone Fluid 
Duracet Polymers 
Flexbond Polymers 
Flexcryl Polymers 
Hydrated Alumina RH-730 

Igepal CO 977 Nonionic Stabilizer 

Kadox 515 Zinc Oxide 

Kelzan S Xanthan Gum 

Lexan Polycarbonate 

Lucite Acrylic Sheet 

Nacrylic X4280 Acrylic Polymer 

Neocryl A-51 44 Acrylic Polymer 

Weorez R-9431 Urethane Polymer 

Resyn 25-1025 PVAc Polymer 

Saran Wrap 

Shellwax 100 Parafin Wax 
Syloid 83 Silica 

ThPure R-900 Titanium Dioxide 
Vinac XX-230 PVAc Polymer 
Vinol 540 Polyvinyl Alcohol 
Whiting No. 9 Calcium Carbonate 
Witcobond W-260 Urethane Polymer 



Rohm and Haas Company 

Air Products and Chemicals Company 

Rohfn and Haas Company 

Bell Flavors and Fragrances^ Inc. 

Whittaker. Clark & Daniels 

Cabot Corporation 

American Cyanamid 

Dow Corning Corporation 

Franklin International Company 

Air Products and Chemicals Connpany 

Air Products and Chemicals Company 

Reynolds Metals Company 

GAF Corporation 

New Jersey Zinc Company 

Keico 

General Electric Company 
E. I. DuPont 

National Starch and Chemical Company 
ICI Resins U.S. 
ICI Resins U.S. 

National Starch and Chemical Company 

The Dow Chemical Company 

Shell Oil Company 

W. R. Grace & Company 

E. I. DuPont 

Air Products and Chemicals Company 
Air Products and Chemicals Company 
Georgia Marble Company 
Wilco Chemical 
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NOTES 



Material Safely Data Sheets providing safety precautions that should be observed in handlino and storina Pa«m»n 



The symbol * in this publication signifies a registered trademark of Easlrrian Kodak Compar^y. 



For Additional Information Contact: 

UNITED STATES (Except Western States listed below) ^^^^^^^^ ^^^^^^^^^^ ^^^ ^^^^^^^^ 

EASTMAN CHEMICAL PRODUCTS. "NC- - - • ■ — Cable. EASTCHEM. Kingsport Ten^see 

KH^GSPORtTtN: P. O. Box 431. Kingsport, TN 37662 6 715569. Fax:615-229 2145 

xA/coTCRM STATES (Alaska Arizona. California. Colorado. Hawaii. Idaho. Montana. 
S^New MiSgoTOtah. Washington, and Wyoming) 

CANADA ^ 

Mexico, D.F. 04870. Mexx:o. • ■ . • „ • • • • 2469 San Juan. Puerto Rico 00936 (809) 757 ^ 

S^Kor^'veS^^^^ Apa.aao 60658. 

Caracas 1 080- A. Venezuela 

is'rs^ss^Tcsr^ e,«.. « 

iiiSE, AFRICA, THE MIDDLE EASl, and the NEAR EAST 

fa«;tIi«AN CHEMICAL INTERNATIONAL A.G.^ (41)042-232525 

ESh'BS.»S»^f.r»~"": 

HP1 UU. England ^ • . - • ' ^ <33) 1-4001-3555 

rue Villiol. 75012 Pans, France • ■ • • • • • 

ITALY Rrje tta^a della Eastman Chemical lnte,na!.onal A.G.. (39) 2-688-2951 

Via Bosellini 12. 20124 Maan. Italy . 

^iiT^USTRALlA. JAPAN, KOREA, and NEW ZEALAND 

r. *exM AKi rMFMICAL INTERN ATIONAU LTD. (615) 229 2000 

SoRT% ? a B^^^^^^^^ 

'il^^^fd'so^Z.''^^^ (82) 2-737-8590 

•"Th^SS Seoo. 1V°-^56. Korea^^^ ^^^^. .^^^ j^^^^ ^stralia (61) 2-411-3399 

S^^-l^^'^'^^^^^^^^^ °' 

Singapore 0409. Singapore 
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INGREDIENTS 



Eastman AQ 55S 
and 

Eastman AQ 38S 



Polyester Polymers for Cosmetic Applications 



EASTMAN 



Introduction 



Over the years, chcrc has been growing concern regarding the environment 
and products chat damage the stratospheric ozone layer and contribute to 
ground-level smog. Ozone-dcplcting substances include chlorofluorocarbons 
(CFCs) and other volatile organic compounds (VOCs). In 1988, California 
implemented the Clean Air Act in an effort to protect stratospheric ozone. 
Effective January 1, 1993, the California Air Resource Board (CARB) began 
restricting the VOC content of personal care products such as hair spray to a 
maximum level of 80% for both pump and aerosol products. By January 1, 
1998, California will limit all hair spray products to a maximum of 55% VOC 
content. Table 1 shows CARB regulations for VOC limits and effective 
dates for specific personal care products. It is expected that there will be 
an increase in the use of water and other non-VOCs in the production of 
personal care products because of th^ need tp x^duce flammability and 
VOC content. 



Table 1 

GARB Regulations for Cosmetic Products 



Product 


Maximum 

% VOC 


Effective Date 


Hair Spray 


80 
55 


January 1, 1993 
January 1, 1998 


Hair Mousse 


16 


January 1, 1994 


Styling Gel 


6 


January 1, 1994 


Shaving Cream 


5 


January 1, 1994 





Eastman A Q Polymers 

In response to industry needs, Eastman has introduced Eastman AQ poly- 
mers, which are novel in that they are: 

1. Directly dispersible into water without the aid of surfactants; 

2. Thermoplastic film-formers; and 

3. Substantive to skin and hair while providing water resistance and 
low tack. 

Eastman AQ polymers are linear polyesters consisting of two types of alter- 
nating monomers: aromatic dicarboxylic acids (A) and aliphatic or 
cycloaliphatic glycols (G). Some of the aromatic dicarboxylic acid groups 
have sodiosulfo substituents, lending the polymers a slightly anionic charac- 
ter which allows them to be dispersible in water. Figure 1 illustrates the basic 
structure of the polymer. On average, there are five to eight ionic sodiosulfo 
substituents per molecule, although only two arc depicted in Figure 1. 



1 



Figure 1 

Basic Structure of Eastman AQ Polymer 



HO-G— A— G— A— G— A— G— A-G— A— G-OH 



Synthesis of these polymers is achieved via melt-phase condensation polymer- 
ization. The molten product is extruded into small, free-flowing pellets. The 
acids used are typically isophthalic acid (IPA) and 5-sodiosulfoisophthaIic 
acid (SSlPA); the glycols are typically dieihylerie glycol (DEG) and 1,4-CHDM 
(cyclohcxanedimethanol). These monomers are depicted in Figure 2. 

The SSIPA substituents are the primary reason the polymer may be dispersed 
in water; a secondary contributing factor is the presence of the diethylene glycol. 



SOj-Na* 



A • an aromatic dicarboxylic acid 
G « an aliphatic or cycloaliphacic glycol 
— OH - hydroxyl end groups 



Figure 2 

Water-Dispersible Polymers 
Chemical Composition 
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OH 



SSIPA 



CHDM 



Typical Properties 



'I able 2 
Typical Properties" 





Eastman AQ 55S 


Eastman AQiSS 


Percent Solids 


100 


100 


Physical Form 


Pellet 


Pellet 




55 


38 


Color 


Clear, 


Clear, 




light amber 


light amber 


Inherent Viscosity 


0.3-0.4 


0-3-0.4 


Approximate Molecular wt, Mn** 






Folysrv^rcnc Standard 


2.300 


3,000 


PRT Standard 


14,000 


14,000 



" Properties reported here are typiral of avera^ lots. Eastman makes no representation that the material in 
any particular shipment vili conform exactly to the values given. 

At], /ieterminations turre mmk by (IPC (gel permeation rhromatography) using either polyester orpolysiyrmi 
standai^s. Note that determinations by GPC are highly jlepentient on the type of standard used. 



A.S shown in Figure 1, the end groups are hydroxy groups. However, the 
hydroxyl numbers arc fairly low (usually <10). Carboxyl ( — COOH) content 
is low but detectable; acid numbers are usually <2. 

The CTFA designation for Eastman AQ polymer is: 

diglycoUCHDMIisophthalateslSlP copolymer 




Aqueous Dispersion of Eastman 
AQ Polymers 

F.aswjatj A(J polymer pellets, as mentioned previously, are directly dis- 
pcrsibic (not soluble) in water without the use of surfactants or solvents. 
A dispersion is defined for the purpose of this publication as being a 
hydrophobe which is distributed evenly through an aqueous medium. 
It is also critical that no solid residue be filtered out of dispersion. 
Dispersions of up to about 30% solids may be easily prepared using 
deionized water via the following procedure: 

1. Heat deionized water (preferably to 60*'-80^'C). 

2. Slowly add pellets to heated water, stirring until uniformly dispersed. 

3. Filter dispersion and optionally add biocide. 

Deionized water must be used because hard water ions will retard the 
dispersion rate of the polymer in water and, if present in sufficient concen- 
tration, will produce opaque and even unstable dispersions. High concentra- 
tions of electrolytes should be avoided; even monovalent electrolytes such 
as sodium chloride can cause coagulation or gelling of dispersions. The 
dispersion rate of the pellets is dependent on water temperature, as shown 
in Figure 3. 
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Figure 3 
Dispersion Rate 
Eastman AQ Polymer 
(28% Solids) 




It is possible lo produce u dispersion that has the desired % polymer solids or to 
work from a concentrate diluted with deionizcd water as necessary to achieve 
the desired % solids. Dispersions of the polymer arc anionic, with a pH of 5— 6 
at 30% solids. Microscopically, dispersions of these polymers appear as small, 
discrete spherical particles, with an average diameter of 20 nm, each containing 
approximately 100 polymer molecules. The polymers in dispersion are most 
stable at a pll of 5-7. Below pH 5, acid-catalyzed hydrolysis may occur, leading 
to molecular weight breakdown at high temperatures. Above pH 7, saponifica- 
tion may take place, resulting in the precipitation of nondispersible residue at 
high temperatures. However, at a pl l of 5-7, the molecular weight of the 
polymer in dispersion remains essentially unchanged even after a year at rt>om 
temperature. 




Dispersion Characteristics 

When coated onto a surface, Eastnujfi AQ polymer dispersions dry rapidly to 
form thin, cohesive films having good adhesion without need for coalescing 
aids or solvents. The rapid dry time is a result of the viscosity versus % solids 
relationship. The viscosity cun'e of these dispersions illustrates one of the 
unique properties of the polymers; i.e., since they arc dispersible rather than 
soluble in water, the viscosity of dispersions remains extremely low up to 
approximately 30% solids, after which it increases dramatically (see Figure 4). 
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Figure 4 
Viscosity of Dispersion 
Based on Eastman AQ 55S Polymer 



3.500 



3.000 - 



2.500 - 




Data depicted in Figure 4 shows that at solids levels of approximately 20% 
and lower, dispersions have viscosities comparable to water (less than 10 cP), 
which result in case of preparation and formulation. However, after approxi- 
mately 50% of the water is evaporated from the dispersion, it begins to 
behave as a solid. This is particularly advantageous in water-based systems 
for which rapid apparent dry time is desirable. Conversely, a dried film of the 
polymer must absorb a significant amount of moisture from the environment 
before its properties are adversely affected. Thus, films from Eastman AQ 
polymers exhibit excellent high-humidity resistance. 



Applications for Dispersions of 
Eastman AQ Polymer 

Dispersions of the polymer in water are well suited for a variety of cosmetic 
applications because of their film-forming, adhesion, and detackifying prop- 
erties. They impart a good feel to the skin, particularly where a nonoily, non- 
greasy feci is desired. They arc also excellent as hair fixatives. In each 
of these applications, the exceptional dry times as well as moisture resistance 
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of the resulting films are advantageous. When formulating products using 
dispersions, several additives may be incorporated to achieve various proper- 
ties. Film flexibility, for instance, is dependent on T,,, moisture content, 
and plasticizer level. Plasticizers such as glycerin or propylene glycol may 
be used to increase the softness, tackiness, flexibility, and water sensitivity 
of formulations. The addition of water-soluble polymers may be used to 
increase flexibility and to aid in shampoo removal. Also, the viscosity of 
dispersions based on Eastman AQ polymers is adjustable using conventional 
thickeners. However, dispersions are not compatible with cationics, strong 
acids, or alkali.s. 

These polymers also have the capacity for dispersing many hydrophobes 
in water. These hydrophobic materials include waxes, plasticizers, pigments, 
water-insoluble dyes, sunscreens, and silicone oils. Dispersions of hydro- 
phobes may be achieved using 80 parts oil or 10 to 15 parts wax dispersed 
by one part polymer at 50% total solids. Hydrophobes that are liquids at 
room temperature, such as silicone oils, can be dispersed directly into a dis- 
persion AQ polymer with high-shear mixing (i.e., Kady mill or Cowles , 
blade). For low-melting solids, dispersions are readily obtained by pouriiig 
molten wax into a dispersion of the polymer heated to approximately 80°C. 
At upper loading levels of hydrophobes, these polymers are carriers for the 
hydrophobe into the aqueous system, resulting in a dispersion without 
using traditional surfactants. At lower loading levels, the result is a water- 
borne product somewhat modified by the hydrophobe (i.e., the addition of 
a fragrance). 




Summary 

Eastman AQ polymers are easily dispersible directly into water. This makes 
them especially useful in applications requiring reduced VOC content. The 
properties of these water-dispersible resins make them extremely useful 
when formulating hair care products such as hair spray, mousse, setting 
lotion, and volumizer. In addition, Eastman AQ polymers are useful in mois- 
turizing cream, skin cream, sunscreen, mascara, and liquid makeup. The 
unique properties of these polymers make them useful in a wide variety of 
cosmetic applications. 
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Maieria! Safciy Data Shccis providing 
safety precautions that should be 
obseiA'cd in handling and storing 
blascman products arc available on 
re(|uest. You should obtain and review 
the available material safety information 
before handling any of these products, 
[f any materials arc mentioned that are 
not Eastman products^ appropriate 
industrial hygiene and other safety 
precautiuns recommended by their 
manufacturers should be observed. 



Neither Eastman Chemical Company nor its 
marketing affiliates shall be responsible for the 
use of this information^ or of any product, 
method, or apparatus mentioned, and you 
must make your own determination of its suit' 
ability and completeness for your tmn use, for 
the protection of the environment, and for the 
health and safety of your employees and pur- 
chasers of your products. No warranty is 
made of the merchantability or fitness of any 
product; and nothing herein waives any of the 
Seller* s conditions of sale. 



Eastman Chemical Company 
P.O. Box 431 

Kingsport, 'I^N 37662-5280 
U.S.A. 

Eastnnan AQ h a trademark oj Eastman Chemical Compatty, 
© Eastman Chemical Connpany, 1994. 
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